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Resumen
En el presente trabajo estimamos un modelo de sustitución de moneda para Argentina en el período 1980 Argentina en el período -2013 Clasificación JEL: E00, E41, C01.
I. INTRODUCTION
The relationship between macroeconomic instability and money demand has been central in the macroeconomics literature. In relation to price instability, over the past decades Latin America experienced periods which went from moderate to high inflation and even hyperinflations (Dabús et al. (2009)) , and in most cases these episodes were nearly associated to fast devaluations. In turn, developing countries in general have exhibited lower monetization coefficients than countries of higher levels of per-capita GDP (Mc Loughlin and Kinoshita (2012) ). Moreover, lower monetization is associated with lower local currency demand, which in turn represents persistent currency substitution (CS) for foreign money. In the literature this persistence is known as a phenomenon of hysteresis effect, and in some empirical contributions this is approximated by a "ratchet variable" (see for example Mongardini and Mueller (2000), and Valev (2010) ). In countries that experienced high inflation periods the CS remained at high levels, even though such episodes were followed by a successful disinflation process. In other words, a lower degree of local currency demand set in. Indeed, Kamin and Ericsson (2003) find a persistent dollarization in Argentina, even after the rapid disinflation that followed the hyperinflations of the end of the '80.
Currency substitution has been vastly studied for many regions and countries. Sharma et al. (2005) find that the domestic currency and the U.S. dollar are substitutes in six Asian countries. In particular, they found that the demand for dollars relative to the domestic currency is due to a change in the opportunity cost of holding domestic money, i.e. exchange rate depreciation, in relation to the opportunity cost of holding dollar, which is given by the domestic interest rate. This result may be an intuitive explanation for the persistence of the dollarization or the Ratchet effect. Also for Asian countries Tavlas (1996) studies the case of Japan and shows that the degree of economic integration and relative inflation performance are key factors to generate currency substitution. In turn, Arize (1991) provides evidence of a negative and significant substitution effect on the demand for money during the period of financial deregulation in Korea. Meanwhile, looking to western developed countries, Miles (1978 Miles ( , 1981 states the existence of CS in the United States, Canada, and Germany.
On the other hand, a particular issue is the CS behavior in an inflationary environment. According to Kamin and Ericsson (2003, p. 185) , the "heavy usage of foreign currency generally has occurred in countries with high and variable inflation rates and where the rate of currency depreciation has been high and variable as well." Moreover, they state that in this kind of economies the opportunity cost of holding domestic currency is often high and uncertain, which induce residents to use foreign currency. High inflation experiences were common in developing countries during the past decades. Latin America was particularly affected by this issue. Despite nowadays most of the countries of this region have controlled their inflationary process, and they have converged to world inflation rates, in the past decades they have been seriously affected by periods of extreme price instability (Dabús (1994) , Johnson (2002) , Capristán and Ramos Francia (2009)). As a matter of fact, during the ´70s and along the ´80s several countries of the region experienced episodes of very high and hyperinflation.
The dollarization process increased in times of high inflation as foreign currencies, usually the dollar, substituted the domestic currency 1 . Meanwhile, in several cases the demand for local money did not recovered to previous levels after a stabilization plan, i.e. when disinflation was achieved; instead, a Histeresis effect could be verified, because foreign currency remained in use in the financial system and in transactions (Valev (2010) ). In this sense, numerous studies on currency substitution in Latin American countries show that there is a significant degree of dollarization, i.e., the U.S. dollar and domestic currencies are jointly used. For example, Ramirez-Rojas (1985) find the existence of CS in Argentina, Mexico and Uruguay, while Calvo and Vegh (1992) also observed CS in Bolivia, Mexico, Peru, and Uruguay. Nonetheless, Prock et al. (2003) observe that currency substitution occurs especially in Argentina and Brazil, but Mexico exhibits a lower degree of CS. Similarly, Feige et al. (2003) generates estimates of dollarization for Latin American countries and finds evidence in favor of hysteresis effect: a period of financial instability raises the level of dollarization for a long period after the episode of instability has ended. Also Clements and Schwartz (1993) and Reding and Morales (2004) find this effect for Bolivia, where currency substitution increases rapidly in unstable macroeconomic environments, but this is difficult to reverse even after many years of stability. In particular, dollarization levels in Bolivia remained high even after the stabilization of the hyperinflation periods. In this sense, Kamin and Ericsson (2003) find a Histeresis effect due to inflation by means of a cointegration analysis of local money demand in Argentina. In fact, this supports the idea of a reduction in the Argentinean peso demand, attributable to a Histeresis effect, which implies that, even though a successful disinflation policy was carried out after the hyperinflations, there was a persistence of a dollarization process.
1
See for example Ramirez-Rojas (1985) , Melvin (1988) ; Rojas-Suarez (1992) and Clements and Schwartz (1993) , who have documented a positive association between exchange rate devaluations and dollarization, in particular in Latin America.
To sum up, CS seems to be a common feature that arises as a consequence of periods of high instability, more specifically after processes of high inflation and important devaluations of the currency. Regarding this results Latin America, and Argentina as a specific country, appear as cases of special interest. In fact, Argentina suffered two episodes of hyperinflation between 1989 and 1990 followed by long periods of stability and a new episode of rising inflation during the '2000, during the devaluation that followed the crisis of 2002. Therefore, during the whole inflationary process that the region experienced during the past decades there seems to be a persistent dollarization even after inflation was under control.
In short, there is wide evidence that supports the CS as well as the hysteresis effect as consequence of inflationary experiences in unstable macroeconomic environments. This substitution for foreign currency should reduce the margin for monetary policy to the policymakers, so that this can be ineffective if agents react by shifting away from local currency into its substitutes (Sharma et al. (2005) ). Thus, this issue seems to deserve more research. In this sense, the goal of this paper is to determine the role of the hysteresis effect in Argentina during the 1980-2013 periods. This is a country with long lasting high inflation and fast devaluations history during this particular period. In fact, Argentina could be an excellent case to analyze the CS process after the episodes of high price instability during the last decades.
The idea is that this study allows to reach a more comprehensive evaluation of the relation between economic instability and currency substitution during periods of high price instability, in particular in episodes in which the economy have suffered of high inflation, recurrent devaluations and fast currency substitution in favor of foreign money. The hypothesis is that big devaluations, which in general are associated with periods of high inflation, left irreversibility on the preference for foreign assets, in particular the US dollar. The idea is to explore the behavior of currency demand in Argentina during the high instability decade of the '80s, the price stability period of the '90s associated with the fixed exchange rate and the period of devaluations and relative stability of the ´2000. The paper seeks to determine if hysteresis on the demand for local currency took place along these periods.
As usual, CS is approximated by the ratio of local currency in relation to foreign currency, which also considers deposits in both currencies, while the persistence of CS is represented by a hysteresis variable. Our results show the presence of a hysteresis effect after the long period of price stability observed during the convertibility period as well as a deep fall on the currency demand after the devaluation of 2002.
The paper is structured as follows. Section 2 describes the data and methodology. Section 3 presents the empirical results, and finally Section 4 concludes.
II. DATA AND VARIABLES

II.1. Data
The sources of the data are the Central Bank of Argentina (BCRA), the World Bank and the IMF. The variables used for this work are deposits in local currency, deposits in foreign currency, cash holdings in local currency, cash holdings in foreign currency, inter-annual interest rate variation and exchange rate.
As it can be seen in Figure 1 , during the period under study Argentina experienced high inflation during the '80s with a mild control from the Austral plan. By the end of the '80s high inflation reappeared, mostly between 1987 and 1988, leading to hyperinflations from April to July of 1989 and in the beginnings of 1990. These events were followed by a short period of stable but high inflation that ended at the beginning of 1991 with new episodes of increasing inflation rate.
In order to control the inflationary process the government implemented a convertibility program, fixing the exchange rate between the Argentinean peso and the US dollar at a rate of 1 to 1. This policy leaded to a long period of price stability that ended with the cancellation of the program in January 2002. At that time the economy suffered a strong devaluation and new episodes of inflation that were controlled during the 2003-2007 period. From 2007 onwards price rose steadily year by year at an average annual rate higher than 20%, which forced to periodical exchange rate devaluations. Hence, the Argentinean economy suffered different periods of inflation, ranging from moderate to hyperinflations. In turn, on the side of the exchange rate the country experienced several devaluations, which in general were associated with increases on inflation.
In Figure 2 we can observe peaks of high currency substitution ratios in two particular periods. Not surprisingly, the first was during the hyper inflationary process 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 in the late 80s, while the second case, which was the highest CS ratio along all the period under study, occurred during 2001 and 2002. This episode is associated with the end of the convertibility plan and the subsequent devaluation, as well as the brief inflationary process related with this.
II.2. Econometric Model
We work with two CS coefficients: CS1, which is based on deposits (deposits in dollars over overall deposits), and CS2, that includes cash. The hysteresis variables are the maximum values reached by the CS ratios. Thus, they represent the historical pikes of the ratio. We work in base to the following structural model to explain the Currency Substitution ratios:
The main difference between our paper and Mongardini and Mueller (2000) is that we include as explicative the difference in the deposit interest rate, instead of the difference between US treasury bills and the sovereign bonds. This is because of the lack of a long and homogenous series of bonds to contrast with those AAA from USA 2 . The transformation of the CS ratios that Mongardini and Mueller (2000) suggest is:
However, we use CSi as the dependent variable because when we consider this transformation the results are not trustable due to autocorrelation problems (see Table  5 in the Appendix). This will be explained in more detail in Section 3.
II.3. Methodology
Equation (1) will be estimated by means of an ARDL (Auto Regressive Distributed Lags) model 3 . We chose this specification in order to estimate the short and long run coefficients. A valid alternative will be to estimate a VEC model, but as we have in mind only one dependent variable the ARDL procedure is preferred. Table 3 in the Appendix shows the Augmented Dickey-Fuller, the Phillips-Perron and the Zivot-Andrews unit root tests for the series under analysis. The results of these tests indicate that a cointegration analysis is inappropriate due to different integration levels within the variables.
The first step in the ARDL procedure by Pesaran and Smith (1995) is to test for the long-run significance of the explanatory variables. In the case of equation (1), it involves the testing of the joint long-run significance of the constant, the interest rate, the exchange rate, and the ratchet variables. The tests are distributed according to a nonstandard F-statistic, which has different critical values depending on whether the dependent variable is stationary or nonstationary. Pesaran et al. (2001) presents the tables with the F-critical values.
We then proceed to estimate equation (1). We use two ways to represent the CS ratios, in differences and in the logarithmic transformation proposed by Mongardini and Mueller (2000) . We also estimate with different lags (and present the Information Criteria of each regression). The estimation procedure uses the ARDL package for Stata, with the option of expressing the regression as an error correction form, i.e. with the differenced variables. Tables 1 and 2 in the next section present the regression results. We also used other specifications in order to fill the gap between local and foreign interest rates by including the EMBI index or the US TB10y. Nonetheless, both variables were removed from the specification because they were not significant and provoke collinearity problems. These estimations are available upon request. 
III. EMPIRICAL EVIDENCE
First, we can observe the unit root tests shown in Table 3 in the Appendix. The ADF concludes that the series are I(1) in all cases. The results displayed are with a specification of two lags but they are robust to other quantity of lags (e.g. 1 or 4 lags).
In light of these results, we estimate equation (1) as a differenced model, with the distributed lags acting like an error correction model. Tables 1 and 2 contain the short and the long run coefficients of the model with the best information criteria 4 . It is crucial the absence of serial correlation in the model, which is confirmed by the alternative Durwin-Watson test.
The F-tests for joint significance are made against the critical values given in Pesaran et al. (2001) . The critical values depend on the k+1 variables specified in the model and whether the series are I(0) or I(1).
When we performed the bound tests, the F-statistics found were always significant when the ratchet variables were included in the model. When they are not, the rejection of the null hypothesis of non-joint significance depends on the dependent variable explained in the regression. For the equation when CS1 is the dependent variable, we found an F-statistic of 68.74, which is higher than the bounds from Pesaran et al. (2001) . Also, for the specification of CS2 the F-statistic is 9.06 and the bounds are also below that value (for the k used and even at a significance of 1%). Tables 1 and 2 show the relation between the explanatory variables. In general they present the expected signs. In first place, regarding the short run effects the dependent variable lagged one period is significant and with negative sign in most cases, which implies that a higher CS is followed by a lower increase of this coefficient in the next periods. Thus, currency substitution seems to show a convergent trend during the period considered. Interest rate, in current and lagged values, as expected, affects negatively CS when significant, i.e. a higher interest rate leads to higher local currency demand, thus lower substitution. In turn, the lagged exchange rate is also significant, which is intuitively acceptable: higher devaluation of local currency leads to a future currency demand reduction and then higher currency substitution. Finally, the results show that the ratchet effect is significant and with the expected sign in all cases. In current values this affects positively CS coefficients, i.e. a higher persistence of preference for foreign currency implies higher currency substitution.
On the other hand, also the long run regressions show the expected results. CS1 coefficient is affected negatively by the interest rate, positively by the exchange rate and the ratchet effect. Moreover, similarly to Mongardini and Mueller (2000) , there is no long run effect in the case of the wider version of currency substitution, i.e. CS2, which includes cash.
Our results show that there is evidence of a long run relationship in both of the ratios estimated. The difference is that when we include cash the relationship seems weaker. 
IV. CONCLUSIONS
Our paper has considered episodes of high inflation and price stability in Argentina that span along the 1980-2013 period. During this period exchange rates and interest rates fluctuated frequently, leading to changes in the portfolio of Argentinean residents between local and foreign currency.
One important question that needs to be answered is whether agents adjust their currency portfolio after observing changes in the fundamentals or not. On this regard, it can be thought that agents do not adjust immediately because they expect more changes on the short run, while in the long run the hypothesis of adjustment should take place.
We test this idea by using a Ratchet effect variable. This specification of the currency substitution allow us to explain the demand for local currency that agents have as a function of the interest rate, the exchange rate and some sort of past events, like previous peaks of CS associated with increasing inflation and fast devaluations (this is the idea behind the Ratchet variable).
For the Argentinean case, by means of an ARDL estimation, we show that in the short run agents do not adjust to changes on the fundamentals, leading to a significant Ratchet effect. Our results show that agents prefer to keep high holdings of foreign currency even when the interest is higher than before and wait for the new conditions to hold for a period before changing their portfolio in favor of local currency. In turn, the second important implication of our paper is that in the long run only the fundamentals matter; in fact, we found that in the long run agents adjust their portfolio in favor of local currency.
Our paper contributes to the idea that countries that experienced high inflation periods have trouble to reposition their currency since agents hold a safer currency in order to avoid future loses of the purchasing power of their savings. In order to prevent this pattern of behavior, countries should commit to long periods of price stability. This recommendation goes in line with the consensus that central banks should focus on inflation targeting as their main policy if they want to have control over the money demand by influencing the interest rate.
Further work can consists in expand the sample to other countries with a history of price instability. This could allow determining if it is possible to generalize those episodes of high inflation and fast devaluations influence in the composition of the agents´ portfolio, as well as in their preferences for local currency.
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